Expression of messenger ribonucleic acids that encode for 3 beta-hydroxysteroid dehydrogenase and cholesterol side-chain cleavage enzyme throughout the luteal phase of the macaque menstrual cycle.
To study further the control of the primate corpus luteum, we obtained corpora lutea from cynomolgus macaques at defined stages of the luteal phase and examined steady state mRNA levels in these corpora lutea by Northern analysis for the two major enzymes involved in progesterone biosynthesis, cytochrome P450 cholesterol side-chain cleavage (P450SCC) and 3 beta-hydroxysteroid dehydrogenase (3 beta HSD). mRNAs for both P450SCC and 3 beta HSD were maximal or near maximal shortly after ovulation and luteinization (days 3-5 of the luteal phase). mRNA for P450SCC exhibited a slight, but nonsignificant (P greater than 0.05) decline throughout the remainder of the luteal phase and was undetectable upon luteal regression. Steady state levels of 3 beta HSD mRNA were significantly lower (P less than 0.05) from corpora lutea removed during the midluteal phase (days 7-8 of the luteal phase) than those in newly formed corpora lutea and declined to 10% of early luteal phase values by days 13-15 of the luteal phase. 3 beta HSD mRNA levels fell to nondetectable values upon luteal regression. These results reveal a paradoxical relationship between the steroidogenic activity of the primate corpus luteum in vivo and the steady state levels of the mRNAs that encode for the major enzymes involved in progesterone biosynthesis. Unlike serum progesterone concentrations, which are very low immediately after ovulation and then rise during the midluteal phase, the steady stale levels of P450SCC mRNA and 3 beta HSD appeared to be maximal or near maximal shortly after ovulation and declined throughout the remainder of the luteal phase. These findings are consistent with the notion that luteal lifespan is set at the time of ovulation and luteinization, and the decline in luteal function may be due in part to decay of specialized luteal cell mRNAs with finite half-lives.